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(54) Method and device for printing on a medium and for detecting and reading information 
recorded on the medium 



(57) Disclosed is a device for processing media to 
check the validity of checks and other negotiable instru- 
ments and print as necessary on said media. The 
device comprises in sequence along a transport path 
(9) from an insertion opening (6) a transportation mech- 
anism (3), a printing mechanism (4) and a reading 
mechanism (5). When the medium (8) is transported by 
the transportation mechanism (3) along the transport 
path (9) to a predetermined position, the check is posi- 
tioned between a presser roller (51) and a sensor (52) 
of the reading mechanism (5). The presser roller (51) 
then presses the check (8) against the sensor (52) while 
the transportation mechanism (3) pulls the check and 
information recorded on the check is read. This opera- 
tion straightens wrinkles and removes slack from check 
(8) to reduce reading errors. Based on the read informa- 
tion, a printing process is then executed by the printing 
mechanism (4) and the check is ejected from the inser- 
tion opening (6). Task efficiency is therefore good, and 
the occupied space can be minimized. 
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Description 

The invention relates to detecting and reading infor- 
mation recorded on media and for processing the 
media, and relates particularly to a device and method 
for reading information recorded with magnetic ink on 
media such as checks and negotiable instruments, and 
for printing information such as endorsement informa- 
tion on the media. 

Checks are widely used to pay for shopping pur- 
chases, utility bills, and other business or personal 
transactions. In general the amount and signature of the 
account holder are written on the face of the check 
together with other information such as a financial insti- 
tution tracking code and the check serial number. The 
tracking code and check serial number are normally 
printed in a standardized location and in a standardized 
format using MICR (Magnetic Ink Character Recogni- 
tion) text. 

The magnetic ink used to print MICR text can be 
detected and read using a sensor such as a magnetic 
read head, and MICR readers have been developed for 
reading the MICR text and extracting the printed infor- 
mation. When a check or negotiable instrument is 
received, the operator passes the check or instrument 
through an MICR reader to detect the magnetic ink, 
read the information, and determine the validity of the 
information. A printing device is then used to endorse 
the back of the check by printing an approval code, 
store or business name, and other required information. 

EP-A-0 707 971 discloses a printing device accord- 
ing to the precharacterizing part of claim 1, which sim- 
plifies this sequence of operations and sequentially 
reads MICR text and prints endorsement information 
using a magnetic read head and a print head disposed 
along a single paper-transport path. This type of device 
is widely used because it enables checks to be proc- 
essed without using separate reading and printing 
devices. 

As shown in FIG. 7 this device comprises a print 
head 105, a magnetic read head 106, and a space 104 
at the front of the device which provides an opening 107 
into which a check may be inserted. The check is 
inserted horizontally into opening 107. Transport roller 
108 is disposed between opening 107 and paper trans- 
port path 110. When the leading edge of the check 
inserted into opening 107 reaches the bottom of trans- 
port roller 108, presser roller 109 lifts to press the check 
against transport roller 108. A drive mechanism not 
shown in the figure then rotates transport roller 108 to 
move the check into paper transport path 1 1 0. Magnetic 
read head 106 is disposed on the back side of paper 
transport path 1 1 0. Transport roller 1 12, which is driven 
by belt 111 to rotate in synchronization with transport 
roller 108, is disposed on the other side of paper trans- 
port path 1 10 opposite to magnetic read head 106 such 
that the check passes between them. When the leading 
edge of the check reaches magnetic read head 106, 
transport roller 1 12 is moved to press the check against 



magnetic read head 106 and to continue transporting 
the check through the paper transport path 110. Mag- 
netic read head 1 06 detects and reads the magnetic ink 
printed on the check. Paper transport path 110 curves 

5 gentiy upward with print head 105 disposed at the top 
end of the path. Another transport roller 113, which 
rotates in synchronization with transport roller 108, 
presser roller 109 and transport roller 112, is disposed 
between print head 105 and magnetic read head 106. 

w After the check is transported by presser roller 1 09 and 
transport roller 112 through the paper transport path 
110 and is read by magnetic read head 106, it is trans- 
ported further by transport roller 113. After the entire 
check is advanced to a vertical position, specific infor- 

15 mation is printed by the print head 105, and the check is 
then ejected from opening 1 14 at the top of the device 
to complete check processing. 

Because transport rollers 108, 112 and 113 rotate 
synchronously with one another, however, no or no suf- 

20 ficient tension is applied by the transport rollers to 
stretch and straighten the check. As a result, transport 
roller 112 must apply considerable pressure to the 
check to assure positive contact against magnetic read 
head 106 when the check is wrinkled or creased. 

25 Because of the high pressure required, the device tends 
to be larger and more expensive to manufacture due to 
the measures that must be taken to assure sufficient 
durability in the bearings of transport roller 112 and the 
detection surface of magnetic read head 106. Further- 

30 more, a device of this type is inconvenient to use 
because an operator's eyes and hands must travel back 
and forth between space 104 at the front of the device 
and opening 1 1 4 at the top of the device. 

EP-A-0 707 971 also describes using two pressure 

35 pads instead of the pressure roller, the pressure pads 
being spaced apart in the direction perpendicular to the 
transport direction. Like the pressure roller the pressure 
pads are movable between a first and a second posi- 
tion. In one position the pressure pads contact the 

40 check with one of them pressing the check against the 
magnetic read head. In the other position both pressure 
pads are moved away from the check. 

JP-U-1 116 968 discloses a magnetic head protec- 
tion device for a magnetic card reader having a 

45 write/read mechanism comprising a magnetic read 
head and a pinch roller. In a closed condition of the 
write/read mechanism the magnetic read head is 
pressed against the pinch roller while it is lifted away 
from the pinch roller in an open position. The magnetic 

so card is inserted through an insertion opening into a 
straight transport path defined by a first transportation 
mechanism, the write/read mechanism and a second 
transportation mechanism arranged in this order 
between the insertion opening and a card stopper. A 

55 magnetic card inserted into the insertion opening is first 
transported in a forward direction past the closed 
write/read mechanism and the information recorded on 
a magnetic stripe is read. The write/read mechanism is 
then opened and the magnetic card returned towards 
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the insertion opening. With the write/read closed again 
the magnetic card is then transported in the forward 
direction while information is being written into the mag- 
netic stripe. Finally, the write/read mechanism is 
opened and the magnetic card transported to and dis- 5 
charged through the insertion opening. 

The object of the present invention is to provide a 
compact, low-cost device for processing checks and 
other media which is more convenient to operate than 
prior art devices, and to provide a processing method 10 
therefor. 

These objects are achieved by a device as set forth 
in claim 1 and a method as set forth in claim 11. Pre- 
ferred embodiments of the invention are set forth in the 
dependent claims. 15 

To achieve these objects, a device according to the 
present invention receives an information-recording 
medium such as a check through an opening, moves 
the medium along a transport path in one direction (for- 
ward) until at least part of the medium passes a sensor 20 
such as a magnetic read head, moves the medium 
along the transport path in the opposite direction (back- 
ward), and subsequently ejects the medium through the 
opening at which the medium was received. The sensor 
detects and reads information recorded on the medium 25 
as the medium is moved in the backward direction past 
the sensor. Tension is applied to the medium as it is 
pulled in the backward direction past the sensor to 
stretch and straighten the medium as necessary, 
thereby achieving good contact with the sensor without 30 
requiring excessive force to press the medium against 
the sensor. Other information is printed onto the 
medium after the recorded information is detected and 
read but before the medium is ejected through the open- 
ing. 35 

The same transportation mechanism can be used 
for first pushing the medium into the transport path with 
no tension being applied to the medium, then pulling the 
medium back with tension being applied while reading 
the information recorded on the medium, and finally 40 
printing on the medium while still pulling it back toward 
the insertion opening. 

In this manner, the present invention provides for a 
more compact, lower-cost device which is able to print 
information onto the medium according to the recorded 45 
information that is read from the medium, thereby per- 
forming a process with multiple steps, such as check 
validation and endorsement printing dependent upon 
the validation result, in response to simplified operator 
actions that are more convenient to perform than is pos- so 
sible with prior art devices. 

With reference to the accompanying drawings, the 
description below describes embodiments of devices 
according to the present invention which read MICR text 
recorded on a medium such as a check and print 55 
endorsement information on that medium; however, the 
present invention may be practiced in other types of 
devices and in other applications. 



FIG. 1 is a side view of one embodiment of a device 
according to the present invention for 
processing checks. 

FIG. 2 is a plan view of the device shown in FIG. 1 . 

FIG. 3 is a schematic illustration of various compo- 
nents disposed along a paper transport path 
in the device shown in FIG. 1. 

FIG. 4 illustrates the relative positions of certain 
components in the device shown in FIG. 1. 

FIG. 5 is a schematic illustration of various compo- 
nents disposed along a paper transport path 
in a second embodiment of a device accord- 
ing to the present invention. 

FIG. 6 illustrates the relative positions of certain 
components in the device shown in FIG. 5. 

FIG. 7 is a simplified side view of a conventional 
device according to the prior art 

FIG. 3 is a schematic illustration of the major oper- 
ating components of a device according to the present 
invention. As shown in FIG. 3, this device comprises 
insertion opening 6 leading to transport path 9, along 
one side of which are disposed paper transport roller 
31 , print head 41 , and presser roller 51 . Paper transport 
roller 32, platen 42, and magnetic read head 52 are dis- 
posed along the other side of transport path 9 to oppose 
paper transport roller 31, print head 41, and presser 
roller 51, respectively. Paper transport roller 31 and 
paper transport roller 32 constitute transportation mech- 
anism 3, print head 41 and platen 42 constitute printing 
mechanism 4, and presser roller 51 and magnetic read 
head 52 constitute reading mechanism 5. Paper trans- 
port rollers 31 and 32 and presser roller 51 are arranged 
to move toward and away from transport path 9. In the 
orientation shown in Fig. 3, these components are 
arranged to move vertically. 

Presser roller 51 and magnetic read head 52, and 
the part of transport path 9 formed thereby, are prefera- 
bly formed as a single unit. A side view of this unit is 
shown in FIG. 1 and a plan view is shown in FIG. 2. 
Presser roller 51 is mounted on one end of arm 21 , the 
other end of which is connected to plunger 27 by means 
of shaft 28. The middle of arm 21 is supported by shaft 
25 such that when current is supplied to a solenoid con- 
tained in housing 26, the resulting motion of plunger 27 
causes presser roller 51 to either contact or separate 
from magnetic read head 52. 

Preferably the solenoid housed in housing 26 is a 
self-hold solenoid that drives plunger 27 in either of two 
directions depending upon the direction of current flow. 
The solenoid uses a built-in magnet to hold plunger 27 
in either of two corresponding positions, "pull" or "push," 
when the current is interrupted. After the solenoid pulls 
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the plunger and current is interrupted, the plunger is 
attracted and held in the pull position by the magnet built 
in the solenoid. After the solenoid pushes the plunger 
and current is interrupted, the plunger is held in the 
push position by a spring at a position separated from 5 
the magnet. The plunger moves between these two 
positions depending upon the direction of current flow. 

More specifically, the magnetic field produced by 
current flowing through the solenoid in a particular 
direction pulls the plunger from the push position to the 
pull position. When the current is interrupted, the mag- 
net attracts and holds the plunger in the pull position 
against the spring force tending to pull the plunger into 
the push position. When the flow of current in the sole- 
noid is reversed, the magnetic field works in the oppo- 
site direction to push the plunger from the pull position 
to the push position. When the current is interrupted, 
the spring holds the plunger in the push position. 

In the embodiment shown in Figs. 1 through 3, 
roller 51 is separated from magnetic read head 52 when 
the plunger 27 is in the pull position, and roller 51 
presses against magnetic read head 52 when plunger 
27 is in the push position. 

Although a magnetic-latching type solenoid is 
described in this embodiment, other types of solenoids 
such as a leaf spring type solenoid can be used. Fur- 
thermore, although a helical spring is described for 
presser spring 53, other types of elastic members 
including leaf springs and torsion coil springs can be 
used. 

The operating sequence of the components illus- 
trated in FIG. 3 will now be described. 

At the start of the MICR code reading and endorse- 
ment printing sequence described here, paper transport 
roller 31 and paper transport roller 32 are separated 
and transport path 9 in transportation mechanism 3 is 
open (note that separating rollers 31 and 32 is not abso- 
lutely necessary; alternatively, these rollers may be kept 
together and activated upon detection of check insertion 
to draw the check into the transport path). Presser roller 
51 is also separated from magnetic read head 52 and 
transport path 9 in reading mechanism 5 is open. In 
response to a signal received from a host device not 
illustrated, current is supplied to the solenoid described 
above, thereby applying a pulling force to plunger 27 
and ensuring that plunger 27 is in the pull position and 
that presser roller 51 is in an open position. In embodi- 
ments using a self-hold solenoid, presser roller 51 is 
normally in this open position; therefore, even if some 
external force has overcome the magnetic force that is 
supposed to hold plunger 27 in the pull position, this 
operation confirms that presser roller 51 is actually in 
the open position before operation continues. When this 
operation is completed the operator is notified by means 
of a light, for example, that the device is ready for use. 

Alternatively, a photo interrupter or other common 
detector can be mounted on an end of arm 21 to detect 
whether plunger 27 is in the pull position. If it is already 
in the pull position, the operation described above can 



be skipped because the path between presser roller 51 
and magnetic read head 52 is already open. 

When transport path 9 in reading mechanism 5 is 
open and presser roller 51 is raised, a form stop 14 
between printing mechanism 4 and reading mechanism 
5 is moved to the position shown by a dotted line in FIG. 
3 to block transport path 9. When check 8 is inserted 
through insertion opening 6, the leading edge of check 
8 contacts form stop 14 which places the check in the 
proper position in transport path 9. 

Paper detector 12 disposed between insertion 
opening 6 and transportation mechanism 3 detects the 
presence of check 8. A similar paper detector 13 is also 
disposed between printing mechanism 4 and form stop 
1 4. When both paper detector 12 and paper detector 13 
detect that a check has been inserted into transport 
path 9, paper transport rollers 31 and 32 are brought 
together and form stop 14 is retracted from transport 
path 9. The operation of paper transport rollers 31 and 
32 and form stop 14 can be achieved using various 
known mechanisms such as a plunger and linkage, in 
this embodiment, a control circuit (not shown in the fig- 
ures) includes a counter which is reset at this time. This 
control circuit, which controls stepping motor 34 for 
paper transport, uses the counter as an indication of 
check position by incrementing or decrementing the 
counter according to the direction and amount of step- 
ping motor 34 rotation. 

Stepping motor 34 drives paper transport rollers 31 
and 32 via speed reducer 33, thereby transporting 
check 8 through transport path 9 into reading mecha- 
nism 5. After paper detector 12 detects the trailing end 
of the check, transportation mechanism 3 advances 
check 8 a known distance so that the check does not 
leave transportation mechanism 3. The paper transport 
rollers 31 and 32 are stopped and the solenoid dis- 
cussed above is activated to push plunger 27 into the 
push position. As a result, arm 21 is operated so that 
presser roller 51 presses check 8 against magnetic read 
head 52. Because the solenoid is a self-hold solenoid, 
the flow of current through the solenoid can be inter- 
rupted once check 8 is pressed against magnetic read 
head 52. This arrangement makes it possible to sup- 
press magnetic noise that would otherwise be gener- 
ated by the current flowing in the solenoid and carrying 
noise components generated in the current supply 
and/or other electric parts of the device. 

Note that check 8 is inserted face down so that the 
side on which the magnetic ink is printed contacts mag- 
netic read head 52. 

Paper transport rollers 31 and 32 are now driven in 
the opposite direction so that check 8 is transported in 
the reverse direction toward insertion opening 6 as 
presser roller 51 presses the check against magnetic 
read head 52. Friction resulting from this pressure, in 
combination with the drive force of paper transport roll- 
ers 31 and 32, applies tension to check 8 to straighten 
wrinkles or folds, thereby making it easier to assure 
good contact between check 8 and magnetic read head 
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52. 

Tension can be applied to the check in various 
ways, including substituting a sliding presser for presser 
roller 51 to provide sliding friction between the presser 
and the check or using a damper to provide viscous 5 
drag on the presser roller 51 bearing. Additional embod- 
iments of mechanisms to apply tension, referred to 
herein as tension mechanisms, are discussed below. 

These various embodiments of tension mecha- 
nisms can be adapted to increase the amount of tension 10 
applied to the check. In these cases the position of shaft 
25, which functions as the fulcrum of arm 21 , is prefera- 
bly moved away from the end applying pressure to mag- 
netic read head 52. By moving the fulcrum toward this 
end, the load of the presser roller 51 bearing acting on is 
arm 21 in the direction increasing the pressure of 
presser roller 51 applied against magnetic read head 52 
can be increased. 

Preferably, when paper transport first begins to 
move check 8 in the direction toward insertion opening 20 
6, a blank area of the check containing no magnetic ink 
characters passes by magnetic read head 52. The sig- 
nal obtained from magnetic read head 52 while this 
blank area passes the head can be used to measure the 
background level of magnetic noise affecting MICR 25 
reading. 

This first measured background magnetic noise 
signal level can be stored for subsequent use, as dis- 
cussed below. 

As paper transport rollers 31 and 32 continue to 30 
move check 8 in the direction toward insertion opening 
6, the area on the check in which magnetic ink is printed 
passes over magnetic read head 52 and magnetic read 
head 52 generates a magnetic ink detection signal. This 
signal is converted into a digital signal by an analog-to- 35 
digital converter (ADC), not shown in the figures, and 
the resultant digital signal is stored in memory, also not 
shown in the figures. 

The digital form of the magnetic ink detection signal 
is stored in memory as check 8 is transported past mag- 40 
netic read head 52. Preferably, the check is transported 
past the read head at a particular speed well suited for 
detecting and reading magnetic ink. After the trailing 
edge of check 8, which is the edge farther from insertion 
opening 6, passes magnetic read head 52, magnetic 45 
read head 52 generates a second measured back- 
ground magnetic noise level signal. The average of this 
second measured background magnetic noise level sig- 
nal and the first measured background magnetic noise 
level signal is used to derive a background noise level so 
which can be used to cancel noise in the magnetic ink 
detection signal. This process can be accomplished by 
a microprocessor or other known signal processing 
device using the ADC and memory mentioned above. 
Additional details concerning how this may be done are 55 
disclosed more fully in the European patent application 
97105956.3. 

Fig. 4 illustrates the relative position of the compo- 
nents which are used to carry out the process dis- 



cussed above. When check 8 is moved forward into 
reading mechanism 5, the forward motion of the check 
is stopped at a position where the check continues to be 
held by transportation mechanism 3. The information 
printed on check 8 with magnetic ink is read as the 
check is moved in the reverse direction toward insertion 
opening 6, as described above. As a result, gap C 
between paper transport rollers 31 and 32 and reading 
mechanism 5 must be less than distance A between the 
trailing edge of check 8 and area 8a in which the mag- 
netic ink is printed. 

As discussed above for preferred embodiments, a 
signal generated by magnetic read head 52 before the 
leading edge of check 8 passes magnetic read head 52 
is used to obtain a first measured background magnetic 
noise signal level. As a result, it is necessary in these 
embodiments to determine the time at which the leading 
edge of check 8 passes magnetic read head 52. The 
time of passage of the leading edge of check 8 over 
magnetic read head 52 can be estimated from the dis- 
tance between form stop 1 4 and magnetic read head 52 
and the distance of check travel as provided by the 
counter mentioned above. In addition, these two dis- 
tances can be used to estimate the time at which the 
magnetic ink printed on check 8 has passed magnetic 
read head 52 as the check is moved in the reverse 
direction toward insertion opening 6. 

After the magnetic ink printed on check 8 has 
passed magnetic read head 52 as the check is trans- 
ported in the reverse direction, MICR detection data 
representing the information printed with magnetic ink is 
obtained by subtracting the derived background noise 
level from the signal generated by magnetic read head 
52 while reading the magnetic ink. This MICR detection 
data is then used to recover the MICR code represented 
by the magnetic ink by means of a known method, and 
the MICR code is then sent to a host device not shown 
in the figures. The host device can then reference the 
bank servicing the account on which the check is drawn 
to determine check validity, and then send the validation 
results to the device for subsequent processing. 

If the validity of check 8 is confirmed, the device 
operates paper transport rollers 31 and 32 to move 
check 8 toward insertion opening 6 while printing 
endorsement information using printing mechanism 4. 
When the printing process is completed, the check is 
ejected from the device through insertion opening 6 to 
finish the check processing sequence combining MICR 
code reading and endorsement printing. 

Depending upon the position where endorsement 
printing is started, it may be necessary to transport 
check 8 in the forward direction toward reading mecha- 
nism 5 before or during the printing process. In one 
embodiment, check 8 is moved forward far enough to 
bring the appropriate position of check 8 under print 
head 4, then printing commences as check 8 is moved 
in the reverse direction toward insertion opening 6. In 
another embodiment, printing commences as check 8 is 
moved in the forward direction. In this embodiment, 
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each line of endorsement information would be printed 
in reverse order; the last line would be printed first and 
the first line would be printed last, in either embodiment, 
the solenoid is driven to release pressure of presser 
roller 51 on the check before check 8 is moved in the for- 
ward direction and, after printing is completed, the 
check is moved in the reverse direction and ejected 
through insertion opening 6. The first embodiment is 
generally preferred, however, because presser roller 51 
can be pressed against check 8 as printing is per- 
formed, thereby improving print quality by applying ten- 
sion to the check to straighten wrinkles as the check 
passes through the transport path inside printing mech- 
anism 4. The pressure from presser roller 51 is prefera- 
bly released after printing is completed. If presser roller 
51 were released during printing, the resulting change 
in load on paper transport rollers 31 and 32 could 
change the printing position and distort the print image. 

If the validity of check 8 is not confirmed, the print- 
ing process is not executed and the check is returned to 
the position when it was first inserted. The MICR code 
reading process is repeated and the host repeats the 
request for validation. If validation of the check fails 
again, check 8 is ejected through insertion opening 6 
without printing an endorsement, an invalid-check indi- 
cation can be provided to the operator, and the MICR 
code reading and endorsement process ends. 

An alternative embodiment illustrated in FIG. 5 will 
now be described. As shown in FIG. 5, a device for 
MICR code reading and endorsement printing com- 
prises instead of a presser member (presser roller 51 or 
sliding presser) a slide mechanism 7 having opposing 
slide rollers 71 and 72 which can move apart from one 
another. It is to be noted that in this embodiment a 
presser roller (or sliding presser) is not or not necessar- 
ily part of the reading mechanism. Slide mechanism 7 
and transportation mechanism 3 are disposed at a posi- 
tion behind the front surfaces of platen 42 and magnetic 
read head 52. At the start of the MICR code reading and 
endorsement printing sequence described here, paper 
transport rollers 31 and 32 are separated and slide roll- 
ers 71 and 72 are separated. In the embodiment using 
presser roller 51, the paper transport path 9 is prefera- 
bly straight or substantially straight A mechanism same 
or similar to the one described for the preceding embod- 
iments may be used to separate or bring together rollers 
71 and 72 and also rollers 31 , 32. In the present embod- 
iment the insertion path may be straight when the paper 
transport rollers 31 and 32 are separated and slide roll- 
ers 71 and 72 are separated to facilitate insertion of a 
check. Once these rollers are brought together the 
transport path is no longer exactly straight. 

The insertion and forward movement of a check is 
similar to that described above. When paper detectors 
12 and 13 detect that a check has been inserted, the 
check is held and transported by paper transport rollers 
31 and 32. When paper detector 12 detects the pas- 
sage of the trailing end of the check, the check is 
advanced a known distance such that the check does 



not leave transportation mechanism 3. The paper trans- 
port rollers 31 and 32 are then stopped and the check is 
clamped by bringing slide rollers 71 and 72 together. 
When the check is subsequently transported in the 

s reverse direction toward insertion opening 6, tension is 
applied to the check by the combination of the friction 
from slide rollers 71 and 72 and the drive force from 
paper transport rollers 31 and 32. Because paper trans- 
port rollers 31 and 32 and slide rollers 71 and 72 are 

10 positioned behind magnetic read head 52, good contact 
between the check and magnetic read head 52 can be 
maintained. In this manner, this embodiment achieves 
the same effects as the embodiments described above 
in connection with FIG. 3.. 

is A second transportation mechanism similar to 
transportation mechanism 3 can be substituted for slide 
rollers 71 and 72. In this case the transportation speed 
of the second transportation mechanism is set to be 
slower than the transportation speed of transportation 

20 mechanism 3, thereby creating a speed differential that 
applies tension to the check and achieves the same 
effects as the embodiments described above. 

FIG. 6 illustrates restrictions on the relative place- 
ment of components in the embodiments just discussed 

25 that must be imposed in addition to the restrictions dis- 
cussed above in connection with FIG. 4. In embodi- 
ments such as the one illustrated in FIG. 5, distance D 
between magnetic read head 52 and slide rollers 71 and 
72 (or, alternatively, the paper transport rollers of a sec- 

30 ond transportation mechanism) must be less than dis- 
tance B between the leading or insertion edge of check 
8 and area 8a in which the magnetic ink information is 
printed. 

It should be understood that while the present 
35 invention has been described in connection with the 
processing of a check for MICR code reading and 
endorsement printing, the invention is not so limited. 
Any device for reading information recorded on a 
medium and for printing onto the medium according to 
40 the content of that information is within the scope of the 
present invention. 

Furthermore, the recorded information is not limited 
to information recorded using magnetic ink but can be 
any type of information which can be detected using a 
45 contact type sensor including optical sensors such as a 
contact image sensor. For example, the present inven- 
tion can also be applied in a device for reading bar code 
information using a presser roller and a reflection type 
bar code reader. 

50 

Claims 

1. A printing device for printing on a medium and for 
reading information recorded on a first surface of 
55 the medium, comprising: 

a transport path (9) having an insertion open- 
ing (6) for receiving a medium (8), 
a printing mechanism (4) for printing on said 
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medium (8), 

a reading mechanism (5) comprising a sensor 
(52) for sensing and reading said information 
recorded on said medium (8), 
a first transportation mechanism (3) having a s 
first and a second condition and being adapted, 
in said first condition, to apply motive force to 
said medium (8) for moving said medium in a 
first direction from said insertion opening 
toward and past said reading mechanism (5) 10 
and said printing mechanism (4), and, in said 
second condition, to apply motive force to said 
medium (8) for moving said medium in a sec- 
ond direction opposite to the first direction, 
holding means (51 ; 7) switchable between a is 
first state for holding said medium against said 
sensor (52) and a second state in which the 
holding means is disengaged from said 
medium, and 

a switching mechanism (21 , 26, 27) for switch- 20 
ing said holding means between said first and 
second states, 

characterized in that 

25 

said insertion opening (6) also forms a dis- 
charge opening for discharging said medium 
after it has been processed in the apparatus, 
said holding means comprises a tension mech- 
anism for applying a force to said medium to 30 
resist said motive force, and 
said switching mechanism (21, 26, 27) is 
adapted to switch said tension mechanism into 
said second state when said first transportation 
mechanism is in said first condition, and to said 35 
first state when said first transportation mecha- 
nism is in said second condition and moves 
said medium past said sensor, said first trans- 
portation mechanism in its second condition 
and said tension mechanism in its first state 40 
operating to apply tension to said medium (8). 

2. The device according to claim 1 wherein said inser- 
tion opening (6), said first transportation mecha- 
nism (3), said printing mechanism (4) and said 45 
sensor (52) are arranged in this order along said 
transport path (9). 

3. The device according to claim 1 or 2 wherein said 
switching mechanism (21, 26, 27) is adapted to so 
switch said tension mechanism (51 ; 7) into said first 
state when said first transportation mechanism (3) 

is in its second condition and moves said medium 
past said printing mechanism for printing. 

55 

4. The device according to any one of the preceding 
claims wherein said sensor (52) is a magnetic read 
head capable of reading said information printed in 
magnetic ink. 



5. The device according to any one of the preceding 
claims wherein said transport path (9) is substan- 
tially straight. 

6. The device according to any one of the preceding 
claims wherein said tension mechanism comprises 
a presser roller (51) movable between a first and a 
second position corresponding to said first and sec- 
ond states, respectively, said presser roller in its 
first position adapted to apply a drag force to said 
medium (8) so as to apply said tension and to press 
said medium against said sensor (52). 

7. The device according to any one of claims 1 to 5 
wherein said tension mechanism comprises a slid- 
ing presser movable between a first and a second 
position corresponding to said first and second 
states, respectively, said sliding presser in its first 
position adapted to apply said tension by dragging 
on a surface of said medium and to press said 
medium against said sensor. 

8. The device according to any one of claims 1 to 4 
wherein said tension mechanism (7) comprises a 
pair of rollers (71 , 72) arranged at a position of said 
transport path (9) opposite to that of said first trans- 
portation mechanism with respect to said sensor 
(52) and movable between a first and a second 
position corresponding to said first and second 
states, respectively, said rollers in their first position 
adapted to apply a drag force to said medium (8) so 
as to apply said tension and to pull said medium 
against said sensor (52). 

9. The device according to any one of claims 1 to 4 
wherein said tension mechanism (7) comprises a 
second transportation mechanism (71, 72) 
arranged at a position of said transport path (9) 
opposite to that of said first transportation mecha- 
nism with respect to said sensor (52) and config- 
ured when in said first state to apply a motive force 
to said medium which differs from the motive force 
applied to said medium by said first transportation 
mechanism (3) so as to apply said tension and to 
pull said medium against said sensor (52). 

10. Tlie device according to any one of the preceding 
claims wherein said switching mechanism com- 
prises a self-hold solenoid (26, 27) capable of latch- 
ing itself in each of two positions corresponding to 
said two states of said tension mechanism (51 ; 7). 

1 1. A method for reading information recorded on a first 
surface of a medium (8) and for printing on said 
medium, said method comprising: 

(a) inserting a medium (8) into an opening (6) 
of a transport path (9), 

(b) detecting the presence of said medium (8) 
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inserted in step (a) and, in response thereto, 
moving said medium in a forward direction 
along said transport path past a printing mech- 
anism (4) and a reading mechanism compris- 
ing a sensor (52) for sensing and reading said 5 
information recorded on said medium (8), 

(c) stopping the movement of said medium (8) 
when said medium reaches a given position 
with respect to said sensor (52), 

(d) engaging said medium with a tension mech- 10 
anism (51 ; 7) and moving said medium along 
said transport path in a reverse direction oppo- 
site to said forward direction, wherein said ten- 
sion mechanism and said transport 
mechanism operate to apply tension to said 15 
medium and to force said first surface of said 
medium against said sensor as said medium is 
moved past said sensor, 

(e) reading said information as said medium is 
moved in said reverse direction past said sen- 20 
sor (52), 

(f) printing on said medium as said medium is 
moved in said reverse direction past said print- 
ing mechanism (4), and 

(g) discharging said medium through said 25 
opening (6). 

12. The method according to claim 11 further compris- 
ing a prepatory step prior to step (a) for determining 
whether said tension mechanism is engaged and, if so 
so, causing said tension mechanism to disengage. 

13. The method according to claim 11 or 12 wherein 
step (e) derives background noise from one or 
more signals received from said sensor, and uses 35 
said background noise to cancel effects of noise in 
other signals generated by said sensor in response 

to said information recorded on said medium. 

14. A method according to any one of claims 11 40 
through 13 wherein step (f) comprises receiving a 
signal representing a validation of said information 
recorded on said medium and, in response thereto, 
printing information on a second surface of said 
medium opposite to said first surface. as 
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FIG. 1 
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FIG. 3 



11 



FIG. 4 
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